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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an improvement of record / elimination property of a 
dielectric layer, the record film containing phase change type material for optical recording, and the 
optical recording medium that has a light reflex layer, and record sensibility on the optical recording 
medium which can be written in, especially a substrate. 
[0002] 

[Description of the Prior Art] Conventionally, as an optical recording medium in which the so-called 
record of information and elimination are possible, the record medium of the phase change type which 
performs record or elimination by the phase change in which induction is carried out to record film by 
the exposure of a light beam, using GeSbTe as material for optical recording is well known as an 
example, for example. 

[0003] Heat the whole record film, for example, and it is made to crystallize beforehand as an example 
of the record approach using this medium, and is carried out by making an exposure side amorphous by 
irradiating laser light with narrow pulse width. Informational elimination is performed by heating the 
record film whole [ for example, ] and crystallizing record film. 

[0004] On the other hand, the so-called ROM (read only memory) type with which data are already 
recorded beforehand unlike such a medium of medium also exists, and it is widely put in practical use in 
the field of voice record and information processing. However, it writes in this thing like the above, and 
possible record film does not exist. That is, PURIPITTO equivalent to data is already formed of press 
forming on a plastic plate, the reflecting layer which consists of metals, such as Au, Ag, Cu, and 
aluminum, is formed on this, and the protective layer is further formed on this in order to be reproduced. 
This ROM type of typical medium is a compact disk called the so-called CD. The specification of record 
of this CD and the signal of reading is standardized, and the regenerative apparatus of CD is widely used 
as a compact disk player (CD player) according to this specification. 

[0005] By the way, the optical recording medium in which said writing thru/or elimination is possible is 
the same as that of CD in the point of using a laser beam, and the gestalt of a medium of it is the same as 
that of CD in the point of making the disk configuration. So, the specification of CD specification is 
suited and development of the medium which can be used for a CD player as it is and which can be 
written in is performed actively. 

[0006] It is the medium using phase change mold material for optical recording as the example, and the 
reflection factor corresponding to CD specification can be obtained, and the record medium which it is 
further compatible with a CD player, and can be written in is proposed by JP, 1-273240, A. this thing — a 
substrate top ~ the first dielectric (protection) film, such as ZnS, and Si02 etc. — the second dielectric 
(protection) film, the record film of SbTeGe, and Si02 etc. — the medium configuration which carried 
out sequential formation of the third dielectric (protection) film and organic protective coat is made. 
[0007] 

[Problem(s) to be Solved by the Invention] however , SiO 2 which the low refractive index ingredient 
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use as second dielectric (protection ) film be limit , and be mainly use with the medium configuration as 
which this former be proposed although the disk of a high reflection factor be obtain **** — since a 
thermal conductivity and the specific heat be large , they did the thermal bad influence to record film at 
the time of record , and un-arranging [ that a modulation factor , a record elimination property , and 
sensibility worsened ] had produce them . 

[0008] Namely, although the part in which the laser beam was irradiated by the non-Records 
Department (crystalline substance) should originally turn into the phase change record part (amorphous) 
71 of a beautiful abbreviation ellipse form as shown in drawing 6 (a) Since thermal conductivity and the 
second dielectric (protection) film with the big specific heat exist as shown in drawing 6 (b) Un- 
arranging [ that a part of amorphous part (especially long pit (for example, 1 IT)) recorded by once 
carrying out a phase change will return to a crystalline substance with the heat held by the second 
dielectric (protection) film ] had arisen. It will become impossible to take a high modulation factor 
thereby. 

[0009] This invention is originated in view of such the actual condition, and the purpose is in offering 
the optical recording medium which can make small thermal effect of the second dielectric film, and can 
perform good exaggerated light record, without canceling above un-arranging and spoiling a high 
reflection factor quantity modulation factor. 
[0010] 

[Means for Solving the Problem] The first dielectric layer by which this invention was formed on the 
substrate and this substrate in order to solve the above-mentioned technical problem, The second 
dielectric layer which has a refractive index which is formed on this first dielectric layer and is different 
from the refractive index of said first dielectric layer, The third dielectric layer which is formed on this 
second dielectric layer and has said thermal conductivity of the second dielectric layer, thermal 
conductivity smaller than the specific heat, or the specific heat, It constituted so that it might have the 
reflective film which was formed on this third dielectric layer and formed on the record film containing 
a phase change type record ingredient, the fourth dielectric layer formed on this record film, and this 
fourth dielectric layer. 
[0011] 

[Example] Hereafter, a suitable example of the optical recording medium of this invention is explained 
based on drawing 1 R> 1 . Drawing 1 is the mimetic diagram drawn so that a medium might be made 
into a cross section, the part might be expanded and a medium configuration might be known clearly. 
[0012] As shown in this drawing, the optical recording medium 1 of this invention A substrate 10, the 
first dielectric layer 1 1 formed on this substrate 10, and the second dielectric layer 12 which has a 
refractive index which is formed on this first dielectric layer 11, and is different from the refractive 
index of said first dielectric layer, The third dielectric layer 13 which is formed on this second dielectric 
layer 12, and has said thermal conductivity of the second dielectric layer 12, thermal conductivity 
smaller than the specific heat, or the specific heat, It has the reflective film 1 5 which was formed on this 
third dielectric layer 13, and was formed on the record film 7 containing a phase change type record 
ingredient, the fourth dielectric layer 14 formed on this record film 7, and this fourth dielectric layer 14. 
Furthermore on this reflective film 15, the organic protective coat 16 is usually formed. 
[0013] a substrate 10 — usually — a disk configuration ~ PURIGURUBU usually for tracking in nothing 
and the single-sided flat surface of a substrate 10 — concentric circular — or it is formed in the shape of a 
spiral. It is desirable that the so-called injection-molding resin substrate formed in one is used for the 
substrate 10 which has such PURIGURUBU from a viewpoint of a productivity drive, and this thing is 
formed from transparent materials, such as polycarbonate resin (PC) and polymethylmethacrylate resin 
(PMMA). Moreover, you may be the substrate formed not only by the injection-molding resin substrate 
formed in one but by 2P (photo-polymer) so-called law. Thickness of such a substrate 10 is set to about 
1.0-1. 5mm. 

[0014] The first dielectric layer 1 1 is formed on such a substrate 10, and the second dielectric layer 12 is 
formed on this. As a concrete ingredient of these dielectric layers 1 1 and 12 Oxides, such as an 
ingredient with high transparency, for example, Mg, calcium, Sr, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, 
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Tb, Dy, Ho, Er, Tm, Yb, La, Ti, Zr, Hf, Y, Nb, Ta, Zn, aluminum, Si, germanium, Sn, Pb, etc., a nitride, 
a sulfide, Fluorides, such as Li, Na, Mg, and calcium, or such mixture are used, and it gets. However, 
the conditions that the second dielectric layer 12 is an ingredient which consists of a refractive index 
lower than the refractive index of said first dielectric layer 1 1 are added, and a concrete ingredient is 
selected so that it may agree on this condition. 

[0015] As a more concrete suitable ingredient of the second dielectric layer 12, Si02 (1.48), MgF2 J 
(1.38), Nd3 A1F6 (1.35), ThF4 (1.46), CeF2 (1.63), alumi num 203 , etc. are mentioned (1.63). In | 
addition, the numeric value in ( ) expresses a refractivrirnxex. 

[0016] As a more concrete suitable ingredient of the first dielectric layer 11, ZnS (2.30), ZnS-Si02 (2.1 1 

(20-mol%)), Ti02 (2.20), Ta 205, etc. are mentioned (2.08). * ~" 

[0017] thickness dl of said first dielectric layer 11 the wavelength of record light or playback light — the 
refractive index of lambda and the first dielectric layer - nl ** — when it carries out, it is desirable to 
set up so that it may become dl = (lambda/4nl) (2m+l). Above m expresses the positive integer 
containing 0 here. 

[0018] moreover, thickness d2 of said second dielectric layer 12 the wavelength of record light or 
playback light ™ the refractive index of lambda and the first dielectric layer - n2 ** - when it carries 
out, it is desirable to set up so that it may become d2 = (lambda/4n2) (2m+l). Above m expresses the 1 
positive integer containing 0 here. 

[0019] The third dielectric layer 13 is formed on such second dielectric layer 12. The third dielectric 
layer 13 is formed from the ingredient which has said thermal conductivity of the second dielectric layer 
12, thermal conductivity smaller than the specific heat, or the specific heat. It is for preventing the heat 
retaining of the second dielectric layer 12 used as the conventional problem, promoting the thermal 
diffusion by the side of the reflective film, and maintaining a good record condition, as the ingredient of 
the third dielectric layer 13 - ZnS, ZnO, a ZnSe simple substance, ZnS and ZnO, and ZnSe -- fluorides, 
such as oxides, such as Mg, calcium, Sr, Y, Ce, Ti, Zr, V, Nb, Tb, Cr, Mo, W, aluminum, In, Si, 
germanium, Sn, Pb, and Sb, a nitride, and Li, Nb, Mg, Cd, - 10-60-mol% - what was mixed is 
mentioned. The ingredient of the third more concrete dielectric layer 13 is selected taking into 
consideration the ingredient of the second dielectric layer 12. For example, it is the ingredient of the 
second dielectric layer 12 Si02 When it carries out, the ingredient of the third dielectric layer 13 has 
ZnS and desirable ZnS-Si02 (10-30-mol%). 

[0020] thickness d3 of such third dielectric layer 13 the wavelength of record light or playback light 
the refractive index of lambda and the first dielectric layer — n3 ** — when it carries out, it is desirable 
to set up so that it may become d3 = (lambda/2n3) (2m+l). Above m expresses the positive integer 
containing 0 here. 

[0021] On such third dielectric layer 13, the record film 7 containing a phase change type record 
ingredient is formed. As a concrete ingredient of record film 7, GeTeSb, GeTePd, GeTeCo, GeTeSn, 
GeTeBi, GeTeSe, InSbTe, etc. are mentioned. Thickness of record film 7 is made into about 100-300A. 
[0022] The fourth dielectric layer 14 is formed on such record film 7. What is necessary is to select 
suitably the quality of the material of the fourth dielectric layer 14 from each ingredients used for said 
first thru/or third dielectric layer, and just to use it. Thickness d4 of such fourth dielectric layer 14 About 
100-300A is desirable. 

[0023] On such fourth dielectric layer 14, the reflecting layer 15 for increase of the rate of a light reflex 
and promotion of thermal diffusion is formed. A reflecting layer 15 consists of metals, such as Au, 
aluminum, Ag, and Cu, and this thing is formed by vacuum deposition, sputtering, ion plating, etc. 
Thickness of such a light reflex layer 14 is set to about 0.02-0.2 micrometers. 

[0024] In addition, said first or the fourth dielectric layer 1 1, 12, 13, and 14, and record film 7 as well as 
a reflecting layer 15 are formed by vacuum deposition, sputtering, ion plating, etc. 
[0025] On a reflecting layer 15, in order to protect record film 7, dielectric layers 1 1, 12, 13, and 14, and 
a reflecting layer 15, a protective layer 16 is usually ****(ed). Generally, after carrying out the spin coat 
of the ultraviolet-rays hardenability resin and painting it, a protective layer 16 irradiates ultraviolet rays, 
stiffens a paint film, and is formed. In addition, an epoxy resin, acrylic resin, silicone resin, urethane 
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resin, etc. are used as the quality of the material of a protective layer 16. The thickness of such a 
protective layer 16 is usually about 0.1-100 micrometers. 

[0026] Generally to the medium of this invention, record light is irradiated by record film in the shape of 
a pulse under rotation. At this time, a lifting and a record pit are formed in a phase change for some f 
record film. Thus, playback of the formed pit information is too performed by detecting the difference of 
the reflected light of read-out light under rotation of a medium. \ 
[0027] Hereafter, a concrete example is shown and this invention is further explained to a detail. 
The first dielectric layer 1 1 (refractive index: 2.1 1) which consists of ZnS-Si02 on the polycarbonate 
(PC) substrate 1 1 with a production diameter [ of this invention sample 1 / of 1 2cm ] and a thickness of 
1.2mm (20-mol%) was ****(ed) in thickness of 920A by the sputtering method, besides - Si Q2 from — 
the second becoming dielectric layer 12 (refractive index: 1.48 and thermal conductivity : 2 .26x 1 [)-2~ 
Cal/cm.s.k and specific heat: 1.80x10-1 cal/g.k) was ****(ed) in thickness of 1300A by the sputtering 
method. The third dielectric layer 13 (refractive index: 2.1 1 and thermal conductivity: 1. 57x10-3 
Cal/cm.s.k and specific heat: 1.34x10-1 cal/g.k) which besides consists of ZnS-Si02 (20-mol%) was 
****(ed) in thickness of 1850A by the sputtering method. The record film which besides consists of 
germanium(29) Sb(23) Te(48) atm% was ****(ed) by the sputtering method in thickness of 200A. The 
fourth dielectric layer 14 which besides consists of ZnS-SiQ2 (20-mp]%) wa s ****(ed) by the sputtering 
method in thickness of 150A. The reflecting layer 15 which besides consists of aluminum was formed 
by the sputtering method in thickness of 1000A. After an appropriate time, the protective coat 16 which 
consists of ultraviolet curing mold acrylate resin was formed on the reflecting layer 15 at 10-micrometer 
thickness, and this invention sample was created. 

[0028] It faced producing this sample and the effect of a receiving [ at change of the thickness of the 
record film of the above-mentioned sample, the thickness of the first dielectric layer, the thickness of the 
second dielectric layer, and the thickness of the third dielectric layer ]-coincidence reflection factor was 
investigated, respectively. The result was shown in drawing 2 -6. 

[0029] It turns out that the record film thickness which the difference that a reflection factor can take 
60% or more in the state of a crystalline substance, and moreover it is more nearly amorphous than the 
result shown in drawing 2 can take to max is about 200A. The thickness with the first dielectric layer 
and the second dielectric layer more suitable than the result shown in drawing 3 and drawing 4 is 1 
lambda/4n, respectively. And lambda/4n2 It turns out that it is odd times as many thickness as this. The 
thickness with the third dielectric layer more suitable than the result shown in drawing 5 is 3 lambda/2n. 
It turns out that it is odd times as many thickness as this. 
[0030] Subsequently, the comparison sample was created in the following ways. 
The third dielectric layer 13 was removed from the configuration of the production above-mentioned 
this invention sample of a comparison sample. The comparison sample was produced like the above- 
mentioned this invention sample except it. 

[0031] About these two samples, after performing initial crystallization, the EFM signal was recorded by 
linear velocity 1.4 m/s and record power 30mW and elimination power 12mW, and the record signal 
was reproduced after an appropriate time. 

[0032] Consequently, the thing of a comparison sample became thin because of recrystallization of the 
tip of the Records Department of a long pit, and was not able to take regenerative-signal level of the 
record amorphous section. On the other hand, the good eye pattern was obtained without such un- 
arranging arising, and the repeat record in an exaggerated light was also still more possible for the 
sample of this invention. 
[0033] 

[Effect of the Invention] The effectiveness of this invention is clearer than the above experimental result. 
Namely, the first dielectric layer by which the optical recording medium of this invention was formed on 
the substrate and this substrate, The second dielectric layer which has a refractive index which is formed 
on this first dielectric layer and is different from the refractive index of said first dielectric layer, The 
third dielectric layer which is formed on this second dielectric layer and has said thermal conductivity of 
the second dielectric layer, thermal conductivity smaller than the specific heat, or the specific heat, Since 
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it has the reflective film which was formed on this third dielectric layer and formed on the record film 
containing a phase change type record ingredient, the fourth dielectric layer formed on this record film, 
and this fourth dielectric layer While being able to make small thermal effect of the second dielectric 
layer produced conventionally and obtaining a high modulation factor, without spoiling a high reflection 
factor, the effectiveness that good exaggerated light record can also be performed is done so. 



[Translation done.] 
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